Introduction
Probably few would disagree that coeliac disease is that condition in which there is an abnormality of the small-intestinal mucosa caused by dietary gluten. However, the criteria for diagnosis vary greatly.
Some demand no less than a flat mucosa with malabsorption (Weinstein et al., 1970) , some require only a flat mucosa (Cooke and Asquith, 1974) , and some do not specify the degree of mucosal abnormality (Booth, 1970; Stewart, 1974) . A morphological response to gluten withdrawal, either with (Booth, 1974) or without (Weinstein et al., 1970; Booth, 1970) subsequent deterioration following gluten re-introduction, has been required to demonstrate gluten sensitivity. However, what constitutes a response has not been defined and usually the effect of patchiness of mucosal abnormality (Scott and Losowsky, 1975) has not been taken into account. Patients with probable coeliac disease and a mild mucosal lesion have been described (Girdwood et al., 1966; Challacombe et al., 1975; McConnell and Whitwell, 1975; Dellipiani, 1975; Robinson et al., 1971; Fry et al., 1974) . However, except in association with dermatitis herpetiformis, there is a reluctance to accept such lesser abnormalities as indicative of coeliac disease (McConnell and Whitwell, 1975) (Barry et al., 1971) , the villous appearance being considered as normal. Later they were randomized and graded by blind subjective histological assessment (Rubin et al., 1960) (Rubin et al., 1960) .
Results
The grading of the biopsies by both stereomicroscopy and histology is shown in Table 1 . Details of the patients with ridged and convoluted mucosae are presented individually. In two of the patients the histological sections were incorrectly oriented and it was not possible accurately to grade them because of the tangential artefact (Rubin et al., 1960) . In six patients with a convoluted mucosa no other cause could be found. One of these had convolutions in only one of seven biopsies (the others being normal) and another, with steatorrhoea, had a mixture of both villi and convolutions in most biopsies. Neither was treated with a gluten-free diet.
The remaining four were all treated with a glutenfree diet and are described in more detail.
Case reports
The results of tests of absorption are shown in Table 2 . The results of jejunal biopsy before and after a gluten-free diet are shown in Table 3 . A biopsy showing convoluted folds representative of the appearance seen in all four patients on stereomicroscopy is shown in Fig. 1 . A biopsy taken from patient 4 showing typical slight partial villous atrophy (grade 2) is shown in Fig. 2 R/C 2 R 3 C 3 After 0-9 years V/C 2 V 2 V 2 * Stereomicroscopic and histological grade are given for each biopsy, V, villous; R, ridged; C, convoluted; F, flat. In some biopsies, different parts of the same biopsy had different stereomicroscopic appearances.
Patient 1
A 19-year-old girl, referred for investigation of small stature, mental backwardness and failure of sexual development. She appeared well nourished and had no diarrhoea. Examination showed the build and mentality of a 10-year-old and there were no signs of secondary sexual development. On investigation there were various nutritional deficiencies but no steatorrhoea. She was histocompatibility type HL-A8 positive, serum reticulin antibodies were not tested for. Radiology showed multiple small-intestinal strictures, possibly a result of previous ulceration, a recognized complication of coeliac disease (Bayless et al., 1967) Although serum folate levels were at the lower end of the normal range in two patients, in none was the level subnormal. This is an unusual finding in untreated coeliac disease and may reflect the mild mucosal abnormality. Patient 1 was given oral iron and intramuscular vitamin B,1 simultaneously with the gluten-free diet and the possibility must be considered that the response may have been due to these haematinics rather than to the gluten-free diet. B12 deficiency has been shown to cause abnormalities of the small-intestinal epithelial cells but probably without significant impairment of intestinal function (Foroozan and Trier, 1967) . Iron deficiency anaemia has been shown to cause villous atrophy in children (Guha et al., 1968) but studies in adults have shown normal villi (Rawson and Rosenthal, 1960) . Moreover, patient 1 remains extremely well 4 years after treatment with a gluten-free diet although oral iron was stopped after 1 year.
It is concluded that mild mucosal abnormalities occur in untreated coeliac disease and this disease should be considered if an otherwise unexplained mucosal abnormality is found, whatever the severity. In dermatitis herpetiformis an increase of interepithelial lymphocytes alone is suggested as an abnormality indicating possible coeliac disease (Fry et al., 1974) and it seems likely that the same may be true of coeliac disease unaccompanied by dermatitis herpetiformis. Indeed in time it may be revealed that there are even more sensitive techniques for recognizing a mucosal abnormality in coeliac disease, e.g. electron microscopy or enzyme studies (McNicholl, Egan-Mitchell and Fottrell, 1974) .
The diagnosis of mild coeliac disease will not always be straightforward. Some patients with other small-intestinal disease (tropical sprue and Crohn's disease) may show some evidence of sensitivity to gluten (Bayless and Swanson, 1964; Rudman et al., 1971) , presumably secondary to prior mucosal damage. Mild mucosal abnormalities are less specific for coeliac disease than is a flat mucosa and should evoke a greater diagnostic effort in view of the many other possible causes, some of which are listed in Table 4 .
Because of patchiness of mucosal abnormality, it is more likely that the more specific flat mucosa will be detected by taking multiple biopsies, and multiple biopsies are essential in assessing response to therapy. It is suggested that the criterion for diagnosis of coeliac disease should be the demonstration of an unequivocal improvement of any mucosal abnormality in response to a gluten-free diet, or deterioration in response to gluten.
